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A neural network model for the prediction of
malaria in Jingmen City, China
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L. Liu, S. Nie
Tongji Medical College, Huazhong University of
Science and Technology, Wuhan, China
Background: Malaria is still a major public health problem in
China, despite the fact that the government has implemented a
series of strategies to ﬁght against malaria. Advanced warning and
reliable forecasting can help policymakers to adjust and imple-
ment strategies more effectively,which will lead to the control and
eradication of malaria. We explore the application of a dynamic
nonlinear autoregressive neural network (NARNN) model in fore-
castingthe incidence trend ofmalaria.
Methods & Materials: Monthly incidence cases of malaria from
January 1986 to June 2012 were obtained from the Jingmen Cen-
ter for Disease Control and Prevention in Hubei, China. Data from
1986 to 2011 as a time series was used to develop a NARNN model.
The error autocorrelation plot, the time series response plot, the
mean square error (MSE) and the correlation coefﬁcient (R) were
analyzed to choose the optimal model. The one-step-ahead predic-
tion and multi-step-ahead prediction were conducted to validate
the chosen model using the data from 2012. The mean abso-
lute percentage error (MAPE) was used to evaluate the prediction
performance. The NARNN modeling was implemented using the
Neural Network ToolboxTM in MATLAB Version 7.11 (R2010b).
Results: The most appropriate network we found applied to
forecast themonthly incidence cases ofmalaria had13hiddenunits
and 6 delays. The MSE of training set, validation set and testing set
were 150.05, 128.08, 260.18, respectively and the R was 0.98. The
correlations except for the one at zero lag, all fell within the 95%
conﬁdence limits around zero. The outputswere distributed evenly
on both sides of the response curve of the neural network. The
MAPE of one-month-ahead, three-month-ahead and six-month-
ahead were 0.78, 1.81, 3.12, respectively. The curve of observations
and predicted values from 1986 to 2012 showed a good ﬁtting
effect.
Conclusion: The dynamic NARNN model seemed feasible to
track the incidence trend of malaria, which provides a theoreti-
cal basis for predicting and detecting malaria in the study area. It is
worth attempting to utilize the method in other malaria-endemic
areas and other infectious diseases.
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Comparing distribution of helminths between
populations using stool-based multiplex
real-time PCR
L. van Lieshout ∗
Leiden Univerity Medical Centre, Leiden, Netherlands
Background:Thediagnostic procedure commonlyused tomon-
itor infections with Soil Transmitted Helminths (STH) is detection
and quantiﬁcation of parasite eggs or larvae by stool microscopy.
Despite being a relatively simple procedure, it is highly observer
dependent and inﬂuenced by the laboratory procedures used. This
lack of standardization impedes comparison of data collected at
different times or by different ﬁeld teams. In the present study
we compare prevalence and intensity of STH infection in different
geographical locations using the same sensitive and highly-speciﬁc
multiplex real-time PCR procedure.
Methods & Materials: In total, more than 4.000 stool samples
were collected at nine different study sites across three different
continents. The majority of these studies were cross-sectional sur-
veys performed in order to study the epidemiology of helminths
within rural or semi-urban communities based on one or several
microscopy techniques. Additionally, samples were analysed by
multiplex real-time PCR in a centralized laboratory using iden-
tical DNA isolation ampliﬁcation and detection procedures to
demonstrate Ascaris lumbricoides, Necator americanus, Ancylostoma
duodenale and Strongyloides stercoralis. In communitieswith poten-
tial exposure, Schistosoma PCR was included as well.
Results: Prevalence and intensity of helminth infection showed
a wide range between different study sites. Overall, PCR-based
detection rates were higher than the number of infections diag-
nosed by microscopy technique, in particular for hookworm and
Strongyloides. The number of infected individuals diagnosed exclu-
sively by PCR was relatively high in settings where applied
microscopy procedures were technically limited or poorly per-
formed.
Conclusion: Multiplex real-time PCR was found to be a highly
sensitive, reliable and relatively simple high throughput procedure
to monitor parasitic infections in cross sectional surveys. The use
of multiplex real-time PCR for the detection and quantiﬁcation of
helminth DNA in stool samples allows for improved comparison of
the epidemiology of these infections between different geographi-
cal regions. All collaborators and ﬁeldworkers at each of the study
site are acknowledged for providing diagnostic data.
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